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(57) [Abstract] 

[Objective] Hiding property and light dispersivity , 
offer of particle which designates polyesterwhich is 
superior as main component. 

[Constitution] Ionic group-containing polyester water 
dispersion is done, polyester particle is obtained 
gentle by cohering. Next, it heats in aqueous medium 
of predetermined electrolyte concentration and with 
absorbed water does thecooling after swelling and 
hollow making porous does, particle which is 
acquired is superior in light dispersivity, inaddition 
matching of polyester binder and polyester film is 
good. 
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[Claim(s)] 

[Claim 1] Polyester resin which contains ionic group i 
n range of 20 to 2000eq./ ton is designatedas main 
component, volume average particle diameter D is 
range of 0.5 to 100 m, independent voidof one or a 
plurality which in particle inside is filled up with gas 
or theliquid exists, polyester particle which 
designates that hole ratio is range ofthe 1 to 99 vol% 
as feature. 



[000 1] 



[0002] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is some 
thing regarding resin particle which has been 
utilizedactively matting agent and prevention of 
blocking material, carrier for chromatography, the 
carrier for reagent, powder coating and gap 
adjustment materials electrophotography toner , 
electroviscous fluid and cosmetics etc is something 
regarding thepolyester resin particle which possesses 
multiple small hole in especially particle inside. 

[0002] 

[Prior Art] Until recently, particle which is acquired as r 
esin particle which is usedfor this kind of application. 
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by emulsion polymerization method , suspension 
polymerization method , seed polymerization method 
and the dispersion polymerization method or other " 
polymerization granulating method " was used. But, 
as for resin particle which is acquired by emulsion 
polymerization method and suspension polymerization 
method ,the particle diameter range is limited, at same 
time particle diameter distribution becomes broad ones, 
resin particle which is acquired by seed polymerization 
method and dispersion polymerization method , 
although itpossesses sharp particle diameter 
distribution, becomes expensive ones very. 
Furthermore, resin particle which is produced above by 
" polymerization granulating method " namely, 
emulsion polymerization, suspension polymerization , 
seed polymerization and dispersion polymerization 
which are expressed as been self-explanatory even from 
manufacturing method, islimited in resin particle of 
vinyl type polymer, polyester binder which is used for 
paint and adhesive etc widely issomething which is 
superior in adhesiveness to polyester film where 
commodityis high, but as for particle of above- 
mentioned vinyl type polymer becausealways matching 
is not good vis-a-vis binder of polyester, theresin 
particle which is substituted to these was desired, 
these inventors consisted of polyester resin which is a 
condensed polymer, at same timepossessed sharp 
particle diameter distribution furthermore, with optional 
average particle diameter, proposed the Japan 
Unexamined Patent Publication Hei 3 - 212444 etc as 
resin particle whose production with industrial scale is 
possible, said invention containing ionic group of 
predetermined amount in polyester resin, 
gentlecohering polyester resin microdispersion after 
doing, by controlling dispersion stability atunderwater 
of microdispersion body in aqueous medium, optional 
particle diameter , issomething which obtains particle of 
sharp particle diameter distribution. This polyester 
particle is unique ones which possess good quality or 
other featureof matching of polyester binder as matting 
agent and prevention of blocking material or other 
paint additiveetc, but they were unsatisfactory ones in 
application which application and the light scattering 
property which hiding property are required is required 
and application etc whichthe low density is required. 

[0003] Until recently, resin particle which possesses sm 
all hole in interiorregarding application which hiding 
property , light scattering property , low specific 
gravity , insulating ability and lightness etc is 
required is used. Produces resin particle which 
possesses this kind of inner hole as methodwhich 

Method which 1 ) contains blowing agent in resin gra 
nule andafterwards this blowing agent foams. 

Method which 2) encloses butane or other volatile sub 
stance to resin, afterwardsthe gasification blistering 
does this volatile substance. 
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3) melting resin, method which blows air or other gas 
jet to this,encloses gas bubble. 

Method where 4) it contains substance of alkali swella 
ble in the resin particle interior, alkaline solution 
permeates to this resin particle and blistering it does 
thesubstance of alkali swellable. 

Such as is known. 

[0004] 

[Problems to be Solved by the Invention] But these me 
thod in each case producing resin particle where 
condition or other controlhas desired inner hole 
seriously efficiently securely are difficult. In addition it 
is a method which is applied to resin particle of vinyl 
type polymermainly similar to general resin particle, it 
is difficult to apply to the condensed polymer. As 
above expressed, if by Prior Art, resin particle which 
possesses thevoid in inside is limited by vinyl type 
polymer, is superior in matchingof polyester binder, 
optional average particle diameter , it possessed sharp 
particle diameter distribution, resin particlewhich at 
same time possesses inner hole was not informed. 

[0005] 

[Means to Solve the Problems] Namely this invention d 
esignates polyester resin which contains ionic group 
inrange of 20 to 2000eq./ ton as main component, 
volume average particle diameter D is range of 0.5 to 
100 m, theindependent void of one or a plurality 
which in particle inside is filled up withthe gas or 
liquid exists, it is a polyester particle which designates 
that the hole ratio is range of 1 to 99 vol% as feature. 

[0006] As for particle of this invention it is necessary, f 
or volume average diameter D to berange of 0.5 to 100 

m, range of 1 to 5 0 m is desirable, furthermore 
rangeof 2 to 25 m, in addition furthermore 2 to 15 

m, all themore range of 2 to 9 m is desirable, 
volume average diameter with this limit or less 
handling of particle becomes difficult, inaddition with 
this limit or greater it is not a practical as paint additive 
etc. As for particle diameter distribution of particle of 
this invention, it is desirable for theparticle of range of 
particle diameter 0.5D to 2.0D to occupy 70 wt% or 
greater of entirety, the preferably 80 wt% or greater , 
furthermore 85 wt% or greater , in addition furthermore 
it is desirableto occupy 90 wt% or greater. In addition, 
according to separate table reality, particle diameter 
range which 70 wt% or greateroccupies range of 0.6D 
to 1 .8D is desirable, furthermore range of the0.7D to 1 . 
5D, in addition furthermore range of 0.8D to 1.3D, all 
themore being a range of 0.9D to 1.2D is desirable. In 
addition, as for variance which is a value which 
divides standard deviattonwith mean value it is 
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desirable to be a 30 % or lower, preferably 20 % or 
lower , furthermorethe preferably 1 5 % or lower , in 
addition furthermore it is desirable to be a 10 % or 
lower. 

[0007] Particle of this invention is something which p 
ossesses independentvoid of one or a plurality in 
particle inside. With this invention which it makes 
that hole ratio is range of 1 to 99 vol%in necessary, 
hole ratio is value which divides inner hole volume of 
particle with theapparent volume of particle here, hole 
ratio range of 2 to 98 vol% is desirable, furthermore 5 
to 95 vol%, inaddition furthermore range of 10 to 95 
vol%, all more rangeof 20 to 90 vol% is desirable. 
This void is filled up with gas or liquid , air , the 
nitrogen and 2 carbon monoxide etc are desirable as 
gas, water isdesirable as liquid, particle of this 
invention is not something which limits especially this. 
Case, namely it is desirable for apparent specific gravity 
when void which itdries it is filled up with gas to be 
range of 0.1 to 1.3 furthermore range of 0.2 to 1.2, in 
addition furthermore range of the0.5 to 1.0 is desirable. 
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[0008] Particle of this invention designates polyester re 
sin as main component, polyester resin use of 50 wt% 
or greater of total resin component is necessary, 80 
wt% or greater isdesirable, furthermore 90 wt% or 
greater , in addition furthermore 95 wt% or greater and 
all more 98 wt% or greater it is desirable to be 
contained, polyester resin in this invention it consists 
polybasic carboxylic acid and of polyhydric alcohols. 
As polybasic carboxylic acid which are used for 
polyester resin, for example 

* terephthalic acid , isophthalic acid , orthophthalic a 
cid , 1,5 - naphthalene dicarboxylic acid , 2,6 - 
naphthalenedicarboxylic acid , 9,10 - anthracene 
dicarboxylic acid , 9,10 - anthracene dipropionic acid , 
diphenic acid , sulfoterephthalic acid , 5 - sulfo 
isophthalic acid ,4 - sulfo phthalic acid , 4 - sulfo 
naphthalene - 2,7 dicarboxylic acid and 5 (4 - sulfo 
phenoxy ) isophthalic acid , those metal salt of 
sulfoterephthalic acid and and/or, ammonium salt or 
other aromatic dicarboxylic acid , 

* p-hydroxybenzoic acid and p - (hydroxyethoxy) be 
nzoic acid or other hydroxyaromatic carboxylic acid , 

* succinic acid , adipic acid , azelaic acid , sebacic aci 
d and dodecane dicarboxylic acid or other aliphatic 
dicarboxylic acid , 

* fumaric acid . maleic acid , itaconic acid , mesaconic 
acid, citraconic acid and or other aliphatic 
unsaturated polybasic carboxylic acid , 

* phenylene di acrylic acid or other aromatic unsaturate 
d polybasic carboxylic acid 
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* hexahydrophthalic acid , tetrahydrophthalic acid an 
d or other cycloaliphatic dicarboxylic acid , 

* trimellitic acid , trimesic acid and polybasic carboxy 
lie acid etc of pyromellitic acid or other trivalent or 
greater can beiilustrated. 

[0009] Regarding to this invention, it is good to poly 
basic carboxylic acid jointly using part andthe mono 
carboxylic acid, aromatic mono carboxylic acid are 
desirable as mono carboxylic acid, for example 
benzoic acid , chloro benzoic acid , bromo benzoic 
acid , p-hydroxybenzoic acid , naphthalenecarboxylic 
acid , 4 - methyl benzoic acid , the3 methyl benzoic 
acid , salicylic acid , thiosalicylic acid , phenylacetic 
acid , and these lower alkyl ester , be able touse 
sulfobenzoic acid mono ammonium salt , sulfobenzoic 
acid mono sodium salt , cyclohexyl 
aminocarbonylbenzoic acid , n- dodecyl 
aminocarbonylbenzoic acid , t-butyl benzoic acid , 
naphthalenecarboxylic acid ,the anthracene carboxylic 
acid and t-butyl naphthalenecarboxylic acid etc as 
aromatic mono carboxylic acid, it is more desirable 
inaddition to use especially t-butyl benzoic acid. As 
for usage of said aromatic mono carboxylic acid 2 to 
25 mol %, furthermore 5 to 20 mol %, inaddition 
furthermore use of 8 to 16 mol % is more desirable vis- 
a-vis theacid component. With this invention 
unsaturated aliphatic polybasic carboxylic acid of 5 
mol % or more of polybasic carboxylic acid component 
which catches canbe used. Use of fumaric acid and 
maleic acid to be desirable furthermore use of thefumaric 
acid is desirable as unsaturated polybasic carboxylic 
acid in this invention. As for use of unsaturated 
polybasic carboxylic acid 5 mol % or more is necessary 
vis-a-vis acid component,the 20 to 50 mol % is 
desirable, 30 to 50 mol % furthermore is desirable. 

[0010] Aliphatic polyhydric alcohols , cycloaliphatic 
polyhydric alcohols and aromatic polyhydric 
alcohols etc can be illustrated as polyhydric 
alcoholswhich is used for polyester resin. 

As * aliphatic polyhydric alcohols, ethyleneglycol , 
propylene glycol , 1,3 - propanediol , 2,3 - butanediol , 
1,4 - butanediol ,the 1,5 - pentanediol , 1,6 - 
hexanediol , neopentyl glycol , diethylene glycol , 
dipropylene glycol and 2,2,4 - trimethyl -1,3 - 
pentanediol , polyethylene glycol , polypropylene 
glycol , polytetramethylene glycol or other aliphatic 
diols , trimethylol ethane , trimethylolpropane , the 
glycerine and pentaerythritol or other triol and tetraol 
etc can be illustrated. 

[001 1] Ethylene oxide addition product and propylene 
oxide addition product , tricyclodecane diol and 
tricyclodecane dimethanol etc of 1 .4 - cyclohexanediol , 
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the 1, 4 - cyclohexane dimethanol , spiro glycol , 
hydrogenated bisphenol A and hydrogenated 
bisphenoi A can be illustrated as the* cycloaliphatic 
polyhydric alcohols. 

Ethylene oxide addition product of paraxylene glycol , 
metaxylene glycol , ortho xylene glycol , 1,4 - 
phenylene glycol and 1,4 - phenylene g!ycol,the 
ethylene oxide addition product and propylene oxide 
addition product etc of bisphenol A and bisphenol 
A can beillustrated as * aromatic polyhydric alcohols. 

* furthermore as polyester polyol, ring opening polym 
erization doing - caprolactone or other lactone, it 
ispossible to be acquired, to illustrate lactone 
polyester polyols etc. 

Similarity to * and carboxylic acid, aliphatic alcohol , 
aromatic alcohol and the cycloaliphatic alcohol or 
other monoalcohol can be used. 

[0012] Glass transition temperature of polyester resin in 
this invention 40 °C or higher is desirable, 45 °C or 
higher and preferably 50 °C or higher , furthermore 
preferably 60 °C or higher , in addition furthermore it 
is apreferably 70 °C or higher. When glass transition 
temperature is lower than this, you can see tendency 
which theblocking is done in handling, or while 
retaining handling thepowder which is acquired there 
are times when it becomes difficult todo. number 
average molecular weight of polyester resin of this 
invention range of 1000 to 20000 is desirable. In 
addition, range of 200 0 or greater 500 0 or below is 
desirable, range of 300 0 or greater 400 0 or 
belowfurthermore is desirable. 

[0013] Regarding to this invention, ionic group it is n 
ecessary in range of the20 to 2000eq./ ton to contain 
in polyester resin. As ionic group, sulfonic acid 
group , carboxyl group , sulfuric acid group , 
phosphoric acid group , phosphonic acid group ,the 
phosphinic acid group or those ammonium salt , metal 
salt or other anionic group or it is a primary or tertiary 
amine basicor other cationic group, basis and 
ammonium carboxylate basis of preferably and 
sulfonic acid alkali metal salt can be used. As for these 
ionic group it is desirable to be contained with shape 
which is introduced into shape or polymer end which 
is copolymerizedin polyester. It is possible 
sulfoterephthalic acid , 5 - sulfo isophthalic acid , 4 - 
sulfo phthalic acid , 4 - sulfo naphthalene - 2,7 
dicarboxylic acid and the5 (4 - sulfo phenoxy ) 
isophthalic acid , to illustrate those salt of and/or to 
the polyester as copolymerizable metal sulfonate group- 
containing polybasic carboxylic acid. In addition 
metal sulfonate group can be introduced into polymer 
end by jointlyusing metal salt of sulfobenzoic acid. 
As salt ammonium ion , Li , Na, K, the Mg , Ca , Cu , 
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Fe and Ni . Those where it can increase Co and Al 
or other salt, especially aredesirable are K salt or Na salt. 

[00 1 4] It can add carboxyl group to polymer end by in 
troducing trimellitic acid or other polybasic carboxylic 
acid into theinside of system in end of polymerization 
of polyester. Furthermore you can exchange to basis 
of carbonate this byneutralizing with ammonia and 
sodium hydroxide etc. As for content of these ionic 
group, range of 20 to 2000eq./ ton is necessaryvis-a- 
vis said polyester resin, is preferably 50 to 200eq./ 
ton of preferably 20 to 500eq./ ton and plate. It is a 
essential requisite where or more characterizes hollow 
polyester resin particle of this invention. 

[0015] You express concerning concrete method in ord 
er to obtain polyester resin particleof this invention 
below. As method which obtains hollow polyester 
resin particle of this invention, 

Simultaneously with formation of * polyester particle m 
aking hollow method which is done. 

* center- filled polyester particle with post-treatment ma 
king hollow method which is done. 

It can roughly classify to 2 kinds. 

[0016] As former, 

1) it can melt ionic group-containing polyester resin in 
water soluble organic compound, forming W/ O/W 
type emulsion bynext adding water, it can illustrate 
method which obtains thehollow particle. As the latter, 
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2) center-filled particle of ionic group-containing poly 
ester resin in aqueous medium in glass transition 
temperature or greater heat treatmentthe method of 
doing. 

When 3) after adding water soluble organic compound 
to aqueous dispersion of ionic group-containing 
polyester resin particle,removing said water soluble 
organic compound with azeotropic boiling , making 
hollow method of doing. 

After 4) adds solvent to aqueous dispersion of ionic g 
roup-containing polyester resin particle, swelling 
doing particle, occasion where it dries with spray dry 
or other method making hollowthe method of doing. 

Such as it is possible to illustrate, the latter 2) to 4) re 
garding to method, milling and classification doing the 
ionic group-containing polyester resin as faithful 
polyester particle which is used, making use of resin 
particlewhich is acquired it is good, but it is desirable 
to use polyester resin particlewhich is acquired with 
method which is expressed below preferably . 
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<©a^»a*(3^ * >tt*^**«; xxT/u£«tffi£ss»o u 
40-1 oo°c-ca»L-c»«k*i*4*5t(c*oT:t ) »«4ti 

f h7tKP77>, 7-th>, y^jux^;i/>!r 
47XSa»«M*a)¥19li*1itt«teO. 0 1-1. OximSg 
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[0017] Ionic group-containing polyester resin in this i 
nvention has water dispersibility. It can produce 
aqueous microdispersion of ionic group-containing 
polyester resin of this invention with optionalmethod 
of public knowledge, namely, ionic group-containing 
polyester resin and water soluble organic compound it 
mixes beforehand with 50 to 200 °C, adds thewater to 
this, or it is produced by agitating with 40 to 120 °C 
blendof ionic group-containing polyester resin and 
water soluble organic compound in addition to water. 
Or it adds ionic group-containing polyester resin in 
mixed solution of water and water soluble organic 
compound, agitateswith 40 to 100 °C and with 
method which is dispersed it is produced, ethanol , 
butanol , isopropanol , ethyl cellosolve , butyl 
cellosolve , dioxane , the tetrahydrofuran , acetone 
and methylethylketone , such as you can use as water 
soluble organic compound, surfactant combined use 
is not desirable. It is not something which restricts 
especially use. average particle diameter of aqueous 
microdispersion which is acquired in this way is 0.01 
to 1.0 m extent ingeneral. In aqueous 
microdispersion of this ionic group-containing 
polyester resin, said microdispersing particle is led to 
gentle cohesionregion in under condition which said 
ionic group-containing polyester resin plasticizes, with 
electrolyte or otheraddition or other means , and 
polyester particle can be acquired by particle growth 
doing. 

[0018] Regarding to this invention, you can use water 
soluble salt of general inorganic or organic which 
isrepresented in sodium sulfate , ammonium sulfate , 
potassium sulfate , magnesium sulfate , phosphoric 
acid sodium ,the phosphoric acid dihydrogen sodium , 
disodium hydrogen phosphate , ammonium chloride , 
calcium chloride , cobalt chloride , strontium chloride , 
the cesium chloride , barium chloride , nickel chloride , 
magnesium chloride , rubidium chloride , sodium 
chloride , the potassium chloride , sodium acetate , 
ammonium acetate , potassium acetate and sodium 
benzoate etc as electrolyte which is used. As for 
concentration of these electrolyte when electrolyte of 
monovalent is used,the 0.01 to 2.0 mol/1 , furthermore 
0.1 to 1.0 mol/1 , in addition furthermore range of theO. 
2 to 0.8 mol/1 is desirable. Furthermore when 
electrolyte of polyvalent is used, addition quantity 
may be aless quantity. Regarding to this invention, 
achieving object to fully you insertthe aforementioned 
electrolyte in inside of system beforehand or, or by 
postadditiondoing it is possible furthermore it can 
acquire polyester resin particle of thegood quality, but 
due to preferably "After adding electrolyte precursor 
to electrolyte it converts, " especially. 

[0019] With for example low temperature salt of ease o 
f solubility, pH , temperature , pressure and 
illumination , such as with it can disassemble with 
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[0020] co>J:3(=Lrft&*ifc*';xxx;ua*ii, H 

8*80. 5D-2. OD(^®H(7)a^^0 8OaM%lii 



[0021] H»a§if(zj:y»b*isexjus7Kij-7-(oja 

?l-»r***W0)«*«)1**ttttjKyxXTJU«BO»tt<D 
*«tta>*4&1\ CiD^^ftjH'JXXTiUtt^O^tt, 
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»f*3 0%J*rF\ #*L<I*2 0%HTF, $blcff*L<tt1 
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poorly soluble and the high temperature as electrolyte 
precursor and to electrolyte compound which is 
converted, suchas it can illustrate. With this 
invention you can use ester compound of amino 
alcohols and carboxylic acid as thedesirable electrolyte 
precursor. This ester compound in order to possess 
amino group, shows water solubility, aqueous 
solutionshows alkalinity. When temperature rise it 
does this aqueous alkali solution, hydrolysis it does 
ester bond andbecomes salt of amino alcohols and 
carboxylic acid, amino group actually functions as 
primary ammonium group or tertiary ammonium group. 
Regarding to this invention, you can use 
aminoethanol ,1,3- aminopropanol , 1 ,4 - amino 
butanol ,the dimethylamino ethanol , 1 ,3-di 
methylamino propanol , diethyl aminoethanol and 
diethyl aminopropanol etc as desirableamino alcohols, 
for example benzoic acid and its derivative , 
naphthalenecarboxylic acid , and its derivative , 
salicylic acid , the thiosalicylic acid , phenylacetic acid , 
acetic acid , propanoic acid , butanoic acid , octanoic 
acid , the decanoic acid , dodecanoic acid , lauric acid , 
stearic acid , acrylic acid and methacrylic acid etccan 
be used as carboxylic acid. Furthermore regarding to 
this invention, these you can use desirably withthe 
ester of optional combination with amino alcohols and 
carboxylic acid as theelectrolyte precursor. 

[0020] Polyester particle which it acquires in this way i 
s substantial sphere, atthe same time, it possesses 
sharp particle diameter distribution, high temperature 
dispersion dyeing ispossible in high concentration. 
As for polyester particle which is acquired in this way 
of volume average particle diameter Dit is a 
controllable freely in range of 1 to 100 m and ( 
electrolyte concentration and temperature , it depends 
on time. ) , particle diameter distributionthe particle 
of range of particle diameter 0.5D to 2.0D occupies 80 
weight % or more of entirety, the variance becomes 
sharp ones of 30 % or lower, calls even perfect 
sphericity (short diameter / major diameter)0. 8 or 
moresubstantially it becomes polyester particle of 
sphere. 

[0021] Specificity of particle of this invention for partic 
le of vinyl type polymer whichis acquired by 
suspension polymerization etc diversity of property of 
polyester resinfurthermore, shape of this kind of 
polyester particle, is shown even in the particle 
diameter distribution. General suspension 
polymerization particle especially particle diameter 
distribution is broad and only those ofthe variance 30 
% or more it can acquire. With this invention particle 
of range of particle diameter 0.5D to 2.0D 80 weight % 
or more of entirety,the preferably 85 weight % or more , 
furthermore preferably 90 weight % or more , in 
addition furthermore can acquirethose of preferably 95 
weight % or more with adjustment of particle 
conversion condition. In addition 30 % or lower and 
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preferably 20 % or lower , furthermore preferably 1 5 % 
or lower , inaddition furthermore it can designate 
variance as preferably 1 0 % or lower. In addition even 
perfect sphericity (short diameter / major diameter)0. 8 
or more , preferably 0.8 5 or greater , furthermore 
preferably 0. 9 or greater and the all more it can make 
preferably 0.9 5 or greater. Furthermore it is value 
which here removal does thestandard deviation 
variance with mean value . 

[0022] As mentioned earlier polyester resin particle whi 
ch it acquires in this way, with thestate which is 
dispersed to aqueous medium, 

In * glass transition temperature or greater heat treatmen 
t method of doing. 

After adding * water soluble organic compound, when 
removing said water soluble organic compound with 
azeotropic boiling , themaking hollow method of 
doing. 

After adds * solvent, swelling doing particle, occasio 
n where itdries with spray dry or other method making 
hollow method of doing. 

Specified hollow particle is obtained by place doing in 
or other method. Regarding to this invention, it is 
most desirable in * glass transition temperature or 
greater, to use themethod which heat treatment it does 
can control hollowness optionally according to this 
method, temperature of heat treatment, with electric 
fieldquality concentration of inside of system. 
Furthermore and temperature between to 200 °C is 
desirable from theglass transition temperature of 
polyester resin as treatment temperature, temperature of 
140 °C or below furthermore isdesirable 100 °C or 
below to be desirable 90 °C or below furthermore 
isdesirable. electrolyte concentration range below 0.2 
mol/1 is desirable, furthermore below the 0. 1 mol/1 is 
desirable, or less of 0.05 mol/1 fiirthermore is desirable. 



[0023] *^(7>7K»;xxx;u«8i«i^fwtt, a^^Sia 
vzs. *fca*4^r»fe*tifc^«;x^x;ua»*(**t 

*j-tK>^^ W<&#tttt-e*-5o ftbftfctt^tt&^JS 

amui. fltSfHR* aEMtt*. xsammo^mz 



[0023] In particle growth process is possible fact that a 
queous dispersion of different kind is takenin with 
hetero cohesion to polyester resin particle of this 
invention. In addition it is possible also to use 
polyester microdispersion which colors with thedye etc. 
Coloration and functionalized of particle are possible 
this way. aqueous dispersion of different kind is for 
example pigment , latex , carbon black and the or 
other dispersion, particle which is acquired is 
removed after washingdehydration, with lyophilizing , 
spray drying , flow drying and vacuum drying or 
other means as thedry powder. Of course, while it is a 
state which is dispersed to aqueous mediumdepending 
upon application it is used. 



[0 0 2 4] fr< L-Cffbti*^UxXx;H8K*±fiE»ir [0024] When hollow resin particle which designates p 
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olyester resin which is acquired in thisway as main 
component suitab& in order to possess void, 
scattering effectof light is high in inside, uses as paint 
additive high-level whiteness can beproduced. In 
addition high insulating ability can be expected with 
temperature retention effect of voidof inside. 
Furthermore when gas is filled up in void of inside, 
because density of apparent is small it is profitable in 
weight reduction. In addition because dielectric 
constant of apparent is small due to similarreason it is 
useful as low dielectric material. In addition when it 
possesses unsaturated double bond inside polyester 
resin, it ispossible to improve heat resistance and 
solvent resistance with crosslinking or other means . 
These actions it is something which is expected to also 
hollow resin particle ofthe vinyl type polymer which is 
known from until recently but, regarding to the this 
invention, furthermore because polyester resin is used 
for main constituent, it issuperior in matching of 
polyester binder where adhesiveness to polyester film 
whichthe commodity is high is high when it combines 
to this binder in, it canacquire effect which is superior. 



[0 0 2 5] IUTK«lfl**U *«W**6f=B»=KlB 
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[0025] Working Example is shown below, this invent 
ion is explained furthermore indetail, but this 
invention is not something which is limited in these. 

[Working Example(s)] 

[Polymerization of polyester resin (Al) to (A3) and (A 
6)] 

In autoclave which has thermometer and stirrer, 

80 parts 



Dimethyl terephthalate ester 
by weight , 

Dimethyl isophthalate ester 
y weight , 



80 parts b 



Sodium 5-sulfoisophthalic acid dimethyl ester 6 p 
arts by weight , 



Ethyleneglycol 
ight , 

Neopentyl glycol 
ght , and 

Tetra butoxy titanate 
weight 



68 parts by we 
1 1 4 parts by wei 
0.1 parts by 



You inserted and 1 2 0 min heated with 120 to 220 °C 
and did transesterification . Next, temperature of 
reaction system in 180 °C lowering, 



Fumaric acid 
y weight 



20 parts b 
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Hydroquinone 
weight 



0.1 parts by 



;&££2 2 0~2 4 0°Cf::±!'f\ 
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- (A3) tfcfc. 



[002 6] 



Including, 6 0 min reaction was continued with 200 
°C , after that, temperature of reaction system was 
increased to 220 to 240 °C, theresult of continuing 6 
0 min reaction as pressure 1 to 10 mmHg of system 
acquiredthe copolyester resin (A 1). composition of 
copoly ester resin (Al) which is acquired, glass 
transition temperature , the acid number , molecular 
weight and sodium sulfonate group equivalent are 
shown in Table 1 As for composition of polyester 
as for nmr and glass transition temperature as forthe 
DSC and acid number as for titration and molecular 
weight it sought theGPC and sodium sulfonate group 
equivalent with quantification ofS. Below , 
changing starting material, you polymerized in same 
way,you acquired polyester resin (A2) to (A3) which is 
shown in Table 1 .. 

[0026] 

[Table 1] 









% m m 




mm 


































A 1 


A2 


A3 


A4 


A 5 


A 6 




KDC 




40 












TPA 


40 


29 


49 


65 




50 




I PA 


40 


29 


48 


30 




50 




FA 


18 














MA 










100 






SIP 


2 


2 


3 


i 








TMA 








4 








BG 


50 


30 


40 


50 




50 




NPG 


50 


70 




50 




50 




BPP 






60 




100 




t g rci 


45 


79 


67 


59 


54 


58 




3000 


2800 


2700 


3100 


2200 


3000 




4500 


4300 


3700 


5300 


3500 


4500 


mm OngKOH] 


0. 1 


0.1 


0.1 


3.2 


16.5 


0.0 


S^S [eq./too] 


110 


98 


125 


45 


0 


0 



[tKUxXx^HBB (A 4) <Dfi£] 
SB, 



12 8 IS 

45 11 



[Polymerization of polyester resin (A4)] 
In autoclave which has thermometer and stirrer, 

128 parts by we 



Dimethyl terephthalate 
ight , 

Kthyleneglycol 



45 parts by weight , 



Propylene oxide addition product of bisphenol A 
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ht 



Tetra butoxy titanate 



270 parts by weight 

0.1 parts by weig 



You inserted and 1 8 0 min heated with 150 to 220 °C 
and did transesterification . Next temperature of 
reaction system in 1 80 °C lowering, 



Maleic anhydride 
eight 



ght 



Hydroquinone 



29 parts by w 
0.1 parts by wei 



Including, it continued 6 0 min reaction with 200 °C , 
afterthat, temperature of reaction system temperature 
rise after doing, it reduced thepressure of system 
gradually in 220 to 240 °C and made 10 mmHg after 
the3 0 min, continued 6 0 min reaction, after that it 
substituted in autoclave with nitrogen gas, madethe 
atmospheric pressure. It maintained temperature at 200 
°C and it reacted 6 0 min trimellitic 
anhydrideincluding 8 parts by weight, it acquired 
copolyester resin (A5) which is shown in the Table 1 



[tKUxxtJUWM (A 5) 01*] asth 

h$u-?*u: % ex:7x/-n>A(D:7atfu>;*-*iM 

jt2oos(cT&jc*-a-ai. \zm?#t)z.x7-)i>mm (a 5 
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[Polymerization of polyester resin (A5)] In autoclave w 
hich has thermometer and stirrer, propylene oxide 
addition product 700 parts by weight of the 
bisphenol A, you inserted maleic anhydride 19 6 parts 
by weight and hydroquinone 1 part by weight , 
introduced nitrogen gas intothe reaction system and 
maintained at inert atmosphere, reacting with 20 0 
degrees including dibutyl tin oxide of 0.05 parts by 
weight, you acquired polyester resin (A5) which 
itshows in Table 1 .. 

[0027] Furthermore, inside of Table 1 . 



NDC 


IS 


1, 5-^7* U>v*JJU7|-C>Ig 


As for NDC 


1,5 - naphthalenedicarboxylic acid 


TPA 


IS 




As for TPA 


terephthalic acid 


IPA 


IS 




As for IPA 


isophthalic acid 


SIP 


IS 


5 h »j^AX)rt>f v y $ ;H* 


As for SIP 


sodium 5-sulfoisophthalic acid 


FA 


IS 




As for FA 


fumaric acid 


MA 


IS 




As for MA 


maleic acid 


TMA 


IS 




As for TMA 


trimellitic acid 


EG 


IS 




As for EG 


ethyleneglycol 


NPG 


IS 




As for NPG 


neopentyl glycol 


BPP 


IS 




As for BPP 


propylene oxide addition product (a vera 
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ge molecular weight 350) of bisphenol A 
As for Tg glass transition temperature 
It shows. 

[0028] [Production of polyester aqueous microdispersi 
on] After melting polyester resin (Al)300 parts by 
weight , methylethyl ketone 150 parts by weight and 
tetrahydrofuran 140 parts by weight with 80 °C , 
untilit adds water 6 80 parts of 80 °C, after making 
aqueous microdispersion of thecopolyester resin of 
particle diameter approximately 0.1 m, it inserts in 
distillation flask, the distillation fraction temperature 
reaches to 100 °C, you distilled, you acquired 
polyester water-based microdispersing particle (Bl) 
ofthe solid component concentration 30 % which 
solvent removal is done after cooling including water. 
With similar method below each one (B2), (B3) 
wasacquired from polyester resin (A2) and (A3). After 
melting in polyester (A4)30 0 part, with 90 °C 
including butanol 100 parts, itcooled to 80 °C. 
Furthermore in order to become equivalent in acid 
number of copolyester,the 80 °C was kept including 
aqueous ammonia of IN, and 3 0 minafter agitating, 
water 50 0 part of 80 °C was added and aqueous 
microdispersionof copolyester was acquired. 
Furthermore until you insert water microdispersion 
which is acquired in thedistillation flask, reach to 
distillation fraction temperature 100 °C after distilling, 
it cooled, it acquired thewater microdispersion (B4) of 
copolyester of solid component concentration 30 % 
which finally solvent removal is done. With similar 
method below microdispersion (B5) was acquired 
from thepolyester resin (A5). It operated in same way 
making use of resin polyester (A6), but it could 
notobtain microdispersion. 

[0029] [Production: wet type granulating method of p 
olyester particle] thermometer , you inserted polyester 
aqueous microdispersion (Bl)300 parts by weight in 
four-neck 1 liter separable flask which has condenser 
and stirring vane and, temperature rise did in 80 °C. 
Next, it added dimethylamino ethyl methacrylate 20 
wt% aqueous solution 40 parts by weight over 6 0 
min and (0.2 mol/1 ), furthermore itcontinued agitation 
with state which is maintained at 30 0 min 80 °C. As 
for conductivity of inside of system from 
approximately 1 mS to 25 mS asfor rise and pH from 
10.8 it fell to 6.7. From this, almost after hydrolysis it 
did dimethylamino ethyl methacrylate which is 
addedcompletely, it was verified that it becomes salt of 
dimethylamino ethanol andthe methacrylic acid. With 
time engaged body particle growth it did copolymer of 
particle diameter of submicron order whichexists in 
polyester water-based microdispersion body, it 
acquired polyester spherical particle (CI) which is 
shown in the Table 2 .. Furthermore in Table 2 it 
measured average particle diameter , particle diameter 
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distribution and variance making use of Coulter 
counter TA2. In addition it measured perfect sphericity 
by treating scanning electron microscope photograph 
of particlewith image processing equipment image 
analyzer VI [ Toyobo Co. Ltd. (DB 69-053-8160) 
make] . in the table DAM shows dimethylamino ethyl 
methacrylate. Below changing starting material and 
condition in same way, itexperimented, it acquired 
polyester particle (C2) to (C6) which is shown in 
Table 2 .. 

[0 0 3 0] [0030] 
t^ 2 l [Table 2] 







»»& 




C 1 


C 2 


C 3 


C 4 


C 5 


C 6 


C 7 


C 8 




A 1 


A 2 


A3 


A4 


A 5 


A 2 


A3 


A 6 


DAM«K[nol/l] 


0. 20 


0. 20 


0. 20 


0.20 


0. 20 


0. 12 






TOttID Urn] 


7.8 


3.2 


4.4 


6.5 


6.2 


1.8 


10.5 


10.7 


0.5D-2D &fsmi%] 


98 


97 


99 


98 


99 


99 


78 


75 




8.9 


10.2 


8.6 


11.3 


9.4 


7.5 


25.4 


26.8 




0.99 


0. 98 


0.99 


0.97 


0.98 


0. 98 


0. 68 


0. 70 



p jM2oos(=-ca»»L»»y^5L (C7) £®tz 0 m 

flHcTKvxx^JuaiB (A 6) frSftfta* CC8) 



[0031] [*m*w<$m *uxxfinw (cds 
g $ 5 % iz a s l fc * - u x x f - ;ua* <t l fc 0 *° u x 

Xfi«»$ 1 O 0 OfiM^S-tr/^^75X3|ztt^ 

»i-r^>7K2 oooaflwsacctiZcfcy^aLfco ^bft 

fca**«3lP-> KzT«i*3t»LK^Kl»L-C*ffi* 0 'Jxx 
rJua* (DD £*#fco ffbtufca^-CD^tt^S, a^g 
S$g, l^lfttl, £?U££a3. (z^-T 

(C2) - (C7) ^b^SS* (D2) - (D7) 

tfyxx^a* (C8) Sffli^fc«ft, Sft&^izra 



[Production: milling method of polyester particle] With 
chopper mill coarse pulverization after doing, fine 
pulverization it did polyester resin (A3) with 
supersonic jet mill PJM200 type and powder fragment 
9 4> o did and acquired (C7). ground particle (C8) 
was acquired in same way from polyester resin (A6). 

[003 1] [Compilation of hollow particle] Dehydration y 
ou washed polyester particle (CI) and in water 
redispersion after doing,you diluted with deionized 
water and you made polyester particle aqueous 
dispersion which adjusted thesolid component 
concentration 5 %. polyester aqueous dispersion 
while inserting 1000 parts by weight in separable flask 
and agitating gently,it increased system temperature to 
90 °C and it cooled by pouring deionized water 2000 
parts by weightafter 3 0 min. dehydration you 
washed particle which is acquired with theabsorption 
wax jp7 and vacuum drying did and acquired hollow 
polyester particle (Dl). average particle diameter of 
particle which is acquired, particle diameter 
distribution , the variance , perfect sphericity , 
apparent specific gravity and hole ratio are shown in 
Table 3 .. It sought hole ratio from density difference 
of particle. Below hollow particle (D2) to (D7) was 
acquired in same way from polyester particle (C2) to 
(C7). When polyester particle (C8) is used, particle 
could not cohere temperature rise midway ,obtain 
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hollow particle. 

[0 0 3 2] [0032] 

[Table 3] 





D 1 


D 2 


D 3 


D4 


D 5 


D6 


D 7 


— 




C 1 


C 2 


C 3 


C 4 


C 5 


C 6 


C 7 


C 8 




A 1 


A 2 


A 3 


A4 


A 5 


A2 


A 3 


A 6 


3A?K«& [dioI/i] 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


[*C] 


90 


90 


90 


90 


90 


90 


90 


90 




13.3 


5.4 


7.5 


11.1 


10.4 


3.0 


18.5 


mm 


0.5D-2D 


98 


96 


98 


98 


98 


99 


76 




[X] 


9.2 


9.6 


10.4 


10.5 


9.7 


8.7 


24.5 






0. 99 


1.00 


0. 99 


0. 99 


1.00 


1.00 


0. 99 






0. 26 


0. 25 


0. 26 


0. 27 


0. 26 


0. 28 


0. 25 




2fL$ [%] 


81.5 


82.4 


79.5 


78.4 


80.2 


81.5 


82.3 





[Control of pore ratio] You inserted sodium chloride 0. 
58g (0.01 mol/1 suitable) in stainless steel pot of 
dyeing tester Minicolor [ Texam Co., Ltd. make] 
theaqueous dispersion 1000 parts by weight of 
polyester particle (C3) which adjusted solid component 
concentration 2 %, as electrolyteand 3 0 min treated 
with 90 °C and after water cooling, the dehydration 
you washed particle which is acquired with 
absorptionwax jp7 and vacuum drying did and you 
acquired hollow particle (D9) which is shown inthe 
hollow polyester particle and Table 4 Below 
changing temperature and electrolyte concentration in 
same way, itexperimented and acquired hollow 
polyester particle (D10) to (D16). Namely with this 
invention control of pore ratio being possible 
electrolysis chamber concentration ofthe treatment 
system, with treatment temperature was shown. 

[0033] 



=f- (C3) <07K#«(*i oooi«s, mmmtLxmti-h 

U^AO. 58 g (O. Olmol/ltBS) £§k&Um3&$-Ji 
iT-WAmwsa fl)Xf>bX#*; McttiA#i9 0 o C(z 
T3 0#Ri!«i3!L7jC3frfe, »bftfc*5* £©3lP^ HCTBfcJc 

(D9) £mtz<, UTRtt£ilS&*flMtU£ft*. a C£ 
KSffi^SiKyxxxn/tt*- (dio) - (D16) zmtzo -? 

(Dumtfmtv & % z t * tit. 
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[Table 4] 



rf-t 'rtj ft- 1 - ~T 


D 9 


D10 


D1I 


D 12 


D 13 


D14 


D15 


D16 


•J* IT f T — i» #4: "V 


C 3 


C 3 


C 3 


C 3 


C 3 


C 3 


C 3 


C 3 


a» II T - ,i if-jq^ 


A 3 


A 3 


A 3 


A 3 


A 3 


A 3 


A 3 


A 3 


•aJSIas LDol/iJ 


0. 01 


0. 02 


0. 05 


0. 10 


0. 15 


0.0 


0.0 


0.0 




AA 


90 


90 


90 


90 


75 


100 


130 




6. 8 


5. 4 


5. 0 


4. 8 


4. 6 


4. 6 


8. 0 


12. 6 


Q. 5D-2D r5W^[%J 


98 


99 


99 


99 


99 


99 


99 


99 


«.5ywSX L /o J 


1 ft r 


1 ft 9 


y. b 




1 A ft 

10. u 


9. 9 


y. 7 


ft £ 

9. 6 




1.00 


0.99 


LOO 


0. 99 


1. 00 


1.00 


1.00 


0. 99 




0. 34 


0. 70 


0. 89 


1.05 


1. 15 


1.16 


0.21 


0. 06 


[%] 


75.2 


48.2 


30.4 


20.1. 


10.2 


9.8 


86.7 


95.6 



xx^^uiu^ (C3) cd7X^^i oooii^ mmntL 

T^ib^h'J^Al. 16g (O. O2mol/I*|M§) £§£&U 
S£Sf5-*J5- [f^^Aail] 0Xf>bX^°7 Hztt£ 

^9o°cizt3 oftm&muwvik. ^bft/c&^oj^in^ 
fi7 6%r*$>oto 



[0 0 3 4] tK'JXXx^SI (A1) frt>nibtltz7kftmW 
(B 1 ) &m'Ul' / ?-t LTffll^Co 1 OO 

>2 0»M£iO*3 0#m£«l=T«»Lfc. S&KCtlC: 
, 5t(c^btLfc^7K^r~^5 OOMMHU^JptI, K£LfcO>% 



#tfc ;% $ *° 'J x x f 7 -r )l A ± l z / \ - 3 - £ - (c T L & 
100 r*feofc 0 



[Low specific gravity and low dielectric constant mold 
ed article] You inserted sodium chloride 1 . 16g (0.02 
moi/1 suitable) in stainless steel pot of dyeing tester 
Minicolor [ Texam Co., Ltd. make] theaqueous 
dispersion 1000 parts by weight of polyester particle 
(C3) which adjusted solid component concentration 2 
%, as electrolyteand 3 0-minute treated with 90 °C 
and after water cooling, the dehydration you washed 
particle which is acquired with absorptionwax jp7 and 
you acquired polyester hollow particle where water is 
filled up in thevoid. moisture content of dewatered 
cake of polyester hollow particle which is acquired 
wasthe 76 %. 

[0034] It used aqueous dispersion (Bl) which is acquir 
ed from polyester resin (Al) as aqueous binder. It 
agitated with 3 0 min room temperature including 
styrene 20 parts by weight which melts benzoyl 
peroxide 1 part by weightin said binder 100 parts by 
weight. Furthermore in this, after mixing including 
dewatered cake 500 parts by weight which isacquired 
first, in silicone rubber type 12 0 min after heating, 
with casting 70 °C ,it cooled vacuum drying did and 
acquired molded article, apparent specific gravity of 
molded article which is acquired was 0.68. When 
dielectric constant of molded article which is acquired 
with Q meter method wasmeasured, dielectric constant 
was 1.87. 

[White polyester coating] It agitated in aforementioned 
aqueous binder 200 parts by weight including 
dewatered cake 50 parts by weight, on polyester film 
it applied dispersion which is acquired with thebar 
coaler and it dried hardened, film which is acquired 
was superior in degree of whiteness, inaddition 
adhesiveness of coating was result 100/100 of 
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[0 0 3 5] 



Crosshatch crosshatching cellotape peeling test. 
[0035] 

[Effects of the Invention] As above expressed, polyeste 
r particle in this invention is particle of polyester 
resinwhich is a condensed polymer, optional particle 
diameter , it possesses optional hole ratio,at same time, 
it is a low specific gravity and a low dielectric 
constant and it is something whichis superior in 
matching of polyester binder and film. 
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